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Information Theory:

The General Communication System

INFORMATION
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By a communication system we mean a system of the type
iIndicated schematically above.
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Elements of a Communication

System

Theinformation source produces a message or sequence of
messages to be communicated to thecelvingterminal.

Thetransmitter operates on the message in some way to
produce a signal suitable for transmissioverthe channel

Thechannelis merely the medium used to transmit the
signhal from transmitter to receiver.

Thereceiverordinarily performs the inverse operation of
that done by the transmitter, reconstructintihe message
from the signal.

Thedestination is the person (or thing) for whom the
message is intended.
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The Questions Concerning a

Communication System

How does one measui@mnount of
Information ?

How does one measure tleapacity of a
communication channel?

What are the characteristics of afficient
coding process?

What are the general characteristicsmdise
and how does noise affect the accuracy of the
message finally received at the destination?
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Basic Concepts of Information

Theory

Information
YT £ Of AOETT EO A | AAOOOA 1
one selects a message. If one is confronted with a very
elementary situation where he has to choose one of two
alternative messages, it is said that the information
associated with this situation is unity.

The semantic aspects of communication are irrelevant to
the engineering aspects.

Entropy

The amount of information is defined to be measures by
the logarithm of the number of available choices.

Shannon entropy quantifies the information contained in a
message, usually in units such as bits.
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Basic Concepts of Information

Theory (cont.)

Channel Capacity

If the source Is such that each symbol chosen represents
bits of information and if the channel can transmit
symbols per second, then the capacity@bf the channel

IS defined to beasbits per second.

Coding

The transmitter accepts the message and turns it into
something called the signal, the latter being what actually
passes over the channel to the receiver.

Noise

If noise is introduced, then the received message contains
certain distortions and errors, which lead that the received
message exhibits an increased uncertainty.
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Measuringimportance of attributes andrelationships
between attributes (pattern recognition, multiattribute
decision making, machine learning, information retrieval,
and data mining)

Entropy minimization for pattern recognition
(classification, data analysis, machine learning, and data
mining, where one of the tasks Is to discover patterns or
regularities in a large data set)

Regularitiesandstructuredness are characterized bgmall
entropy values, whereasandomnessis characterized by
large entropy values
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